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Nature Conservancy, Flagstaff, AZ
Amanda Grady, Entomologist
Forest Health Protection, Arizona Zone
On June 11, 2018, Amanda Grady, Entomologist, Arizona Zone, Forest Health Protection,
performed a site visit to evaluate aspen health on the Nature Conservancy lands at Heart Prairie
Preserve (HPP) near Flagstaff. Specifically, the evaluation was to determine whether or not the
aspen within exclosures on Fern Mountain have symptoms or signs of Oystershell scale (OSS),
an emergent forest pest contributing to aspen decline in northern Arizona.

Background
Oystershell scale, Lepidosaphes ulmi, is an emergent forest pest contributing to aspen decline in
Arizona (Grady 2017). It was first described in Europe, and hence believed to be invasive in the
U.S., but has become naturalized across temperate North America (Furniss and Carolin 1977).
The adult scale is small, approximately 1/8th of an inch long, ranges in color from gray-brown to
purple, and resembles a mussel or oyster shell (Figure 1). Oystershell scale is an armored scale
which typically effects ornamental trees with thin bark
in urban areas. Common hosts include aspen, willow,
poplar, lilac, maple, cherry, birch, and ash among
others. Armored scales grow beneath a protective outer
cover which buffer environmental conditions and
reduce pesticide application effectiveness. There is one
generation per year; eggs hatch in early June and
newly emerged crawlers roam the bark surface
searching for a feeding spot. OSS crawlers can also be
wind dispersed. Once they begin to feed a protective
cover begins to form and the insect will remain sessile Figure 1. Mature Oystershell scales.
in that location for the reminder of its life. During the
fall the females will lay 30 to 100 eggs beneath each tiny scale. The insects cause damage by
inserting their piercing sucking mouth parts into twigs, stems and boles, sucking out the
underlying fluids. This feeding damage kills plant tissue at the feeding site and introduces entry
points for pathogens (Cranshaw 2008). When populations persist they may encrust entire stems
and boles leading to girdling and branch or whole tree mortality
The agent is present on aspen in the natural forest setting in northern Arizona and has increased
significantly in population levels since approximately 2009 when it was documented in
permanent plots on the Kaibab National Forest (NF) (Zegler et al. 2012). At that time, less than
10 % of overstory aspen and tall regeneration were affected by sucking and gall forming insects
(Zegler et al. 2012). Since 2009, OSS has impacted aspen in natural stands as well as within elk
exclosures, contributing to extensive mortality on both the Coconino and Kaibab NFs. In 2017,
the Coconino and Kaibab NFs conducted monitoring of their aspen exclosures to evaluate
presence or absence of OSS to identify treatment needs and management priorities.

During that data gathering period the Flagstaff, Ranger District, Coconino NF identified a few
aspen exclosures in the vicinity of the Heart Prairie Preserve that were infested with OSS (Figure
2). The Forest will conduct sanitation treatments to mitigate damage and mortality due to OSS in
some of these infested exclosures during the next year. However, due to HPP’s close proximity
to infested stands, monitoring for OSS presence should occur periodically.

Figure 2. Aspen exclosures on the Flagstaff Ranger District near Heart Prairie Preserve that are
infested (red) and not infested (green) with Oystershell scale.

Current Conditions at Heart Prairie Preserve
Three aspen exclosures occurring on the HPP site were evaluated. Approximately 95% of all
aspen stems within each exclosure were examined and no signs of OSS were observed. In
general the aspen stands on Fern Mountain are healthy. Aspen stands are considered resilient and
healthy when they have the capacity to persist, meaning regeneration is able to recruit into the
overstory. These stands will have multiple age cohorts rather than a single age class as is
observed in stands experiencing chronic browsing. Regeneration and recruitment is occurring in
all exclosures on HPP property.
As aspen matures it often becomes affected by pathogens that decay the heartwood, stems and
roots. Common cankers such as black, target, cytospora, hypoxylon and sooty bark are also
common in mature and sometimes young aspen. During the site visit hypoxylon canker, false
tinder conks, and bark discoloration associated with cytospora cankers were observed (Figure 3).

Because the bark is thin and soft, the tree is extremely susceptible to damage and subsequent
canker causing pathogens. Even when these agents are active on mature aspen the stand may still
be healthy and resilient. All of the aforementioned pathogens are native to aspen ecosystems
(Fairweather et al. 2006).

Figure 3. Common pathogens affecting aspen in HPP include from left to right; hypoxylon canker, false
tinder conks, and cytospora canker.

Other common and innocuous insects were
found on aspen including eriophyid gall mites
that cause small finger-like galls, pocket galls
or felty masses of plant hairs on leaf surfaces.
A variety of wood boring species were
observed in dead or dying aspen. These
insects cause minimal damage to living trees
and are not a management concern.
In addition to agents affecting aspen, many of
the Southwestern white pines in and around
Figure 4. Photo of a young Southwestern white
HPP are affected by white pine needle cast,
pine affected by needle cast. Symptoms include
Lophodermella arcuate (Figure 4). Symptoms browning of two year needles.
include browning of second year needles and
premature needle drop which results in a bottle brush appearance of foliage and thin crowns
(Fairweather et al. 2006). Foliage diseases are dependent on moist to wet conditions during bud
break to successfully disseminate and infect their host. Due to the dry conditions of the spring
and early summer in the southwest these diseases are generally not a management concern.

However, consecutive years of infection may lead to reduced growth and reduced resilience to
other biotic and abiotic stressors.

Recommendations
Because exclosures with OSS infestations are nearby HPP we recommend annual monitoring of
aspen within exclosures and around administrative sites. Our Forest Health staff is available to
provide forest insect and disease training for Nature Conservancy personnel. One such
opportunity will be occurring in Flagstaff this fall. We are developing monitoring protocols for
aspen plots including Oystershell scale specifics that will be implemented across Arizona. If
possible consider using these methods developed by Forest Health Protection and the US Forest
Service. Protocols will be sent to the Nature Conservancy when finalized. Our staff will also be
available to review these in the field with your staff. We look forward to working with you.
If you have any questions about this report or aspen health please feel free to contact
entomologist Amanda Grady at (928) 556-2072 or agrady@fs.fed.us or our plant pathologist
Nick Wilhelmi at (928) 556-2075 or nwilhelmi@fs.fed.us.
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